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Quick Guide:

1)
2)
3)

4)

5)
6)

7)

8)
9)

Turn on components in order.

Log into Windows with your IdentiKey and start Slidebook 6 software.

Put sample on scope coverslip down. If using oil immersion, do not switch back to air
objective. No oil on air objectives!

Find and focus your sample through the oculars.

Acquire images, timelapses, Z-series, etc.

Save and copy your data to the E:\ drive. The LMCF is not responsible for long-term
data storage. See Appendix A for information on how to transfer data to MCDB Dept
Server.

Lower stage away from sample, and remove sample from stage. If you used the
environmental chamber, properly disconnect and shut it down. Properly clean oil off of
any immersion objectives you may have used with lens paper. If you are at all unsure of
this process, ask for help!

Leave the microscope on a low power objective for next user.

Close Slidebook.

10) Log use in Excel sheet, save and close.

=> If someone is signed up within the next hour (Check the MCDBCal!):
11) Log off Windows and leave the system on

=> If no one is signed up within an hour or you are the last of the day:
11) Shut down system in reverse numerical order: PC, Hamamatsu camera controller,
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Olympus microscope controller, Prior Proscan Ill stage controller, Prior Lumen 200 Pro
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Starting Up the System:
1) Turn on the Prior Lumen 200 Pro epi-illumination light

source. If this was turned off within the last 30 minutes —
WAIT until the lamp has cooled before turning it back on.

2) Turn on the Prior Proscan lll stage controller. The power
switch is in the back, bottom right corner.

3) Turn on the Olympus IX2-UCB microscope controller power
supply.

4) Turn on the Hamamatsu Orca R2 camera controller (you
may have to press and hold for a little bit to have the light
turn green).

5) Turn on the PC and login with your IdentiKey.
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Environmental Control System:

Before using this — please contact a member of the Orth lab to obtain permission and
training.

If you are going to be keeping a culture at an elevated

ENVIRONMENTAL

CONTROL UNIT

temperature on the scope stage, turn on the Environmental
Control Unit with at least an hour’s lead time; it takes a while
to bring the environmental stage (which will contain the tissue
culture dish with its glass bottom for specimen viewing) up to

temperature. If you are using this, connect up all the leads to
the stage (power, control, and gas), and turn on the gas as the control unit requires about 30
min to bring the system to 5% CO,. Leave the environmental stage outside of the microscope
until it equilibrates to make sure the system does not leak into the microscope. Place an empty
dish in the insert to partially seal the system and help it equilibrate faster. Once it is stable and
at temp/CO,, place the unit on the microscope stage.

Operating the microscope:

The condenser: This is a long working-distance device, not high resolution (NA = 0.55). It
contains on phase annulus, appropriate for “Phase 2” lenses. This is in position 2 on the phase
turret. All other positions on the turret are currently “bright-field”. The condenser can flip up,
away from the stage, making it much '
easier to insert or modify the specimen.
BE SURE to lower it back into position,
once the specimen has been inserted if
you need trans-illumination (bright-
field). When the condenser is lowered,
its vertical position can be adjusted with
a rack and pinion knob, but be careful

Condenser P P Condenser

not to lower it so far that it touches the B ; lowered raised
top window of the environmental stage.

Have it as low as it will go without
touching.

Objectives: The microscope currently has 4x/0.13NA UPLFLN Semi-Apo and 100x/1.4NA oil
UPLSAPO Super Apo non-phase objectives and 10x/0.4NA PH UPLAPO Plan Apo, 20x/0.8NA PH
UPLAPO Plan Apo, and 40x/0.75NA PH UPLFLN Semi-Apo phase objectives. Trying for high
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resolution imaging with trans-illumination when using a long working distance condenser is a
waste of time. Fluorescence imaging should, however, be OK as this does not use the
condenser (objective will function as condenser). On the scope table beside the scope there is
a tab box for changing objectives electronically. This can also be done from the computer. Do
not change objectives manually (i.e., don’t rotate the turret with your hands).

Filters: The scope is currently set up with QD360 (similar to DAPI but for quantum dots), DAPI
(which works for Hoechst DNA stains too), CFP, FITC (which works for GFP), YFP, Texas Red
(which works for RFP and mCherry), and Cy5 (which works for Alexa 647). There is also a blank
filter position, called “brightfield” which has no filters. Filters are changed from the computer
(see below). The exact wavelengths and configurations for illumination are outlined on the
cover page.

Objective focus (stage position in Z): There is a knob on both

sides of the microscope stand which can be either fine or coarse
focus, depending on which tab is pushed (F/C is a toggle). The
“escape tab” will take the stage to a pre-set lowered position.
The speed with which the focus changes with each turn of the
focus knob depends on the objective in place and will move
more slowly for higher magnification (shorter working distance)
lenses. However, be careful not to push the objective up

against the slide.

Stage position in XY: This is controlled by the joystick: direction

stick is moved is the direction the stage will appear to move.
Displacement of stick controls speed of stage movement. There
are tabs on the joystick box which don’t do anything.

Camera: The digital camera (Hamamatsu Orca R2, (C10600-
10B; 6.45 um x 6.45 um pixel) is on the left of the scope as you

look at it, and there is no need to touch it.
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Operating the Computer:

Login with your Identikey and password.

Make a directory for your own work on the E:\ (Data) drive within a folder with your
lab name (so for example: E:\MclIntosh lab\JRM). There is a shortcut on the desktop
called “SAVE YOUR DATA HERE.” Do not save your data to the C:\ drive as this drive
is not large enough for image storage, and filling the C:\ drive will lead to system
instability (=crashing = bad).

Open Slidebook 6 by double clicking on its icon on the desktop. If at any point while
using Slidebook you need help/explanation of a particular window or option press F1
with that window open and the Help will open to the page pertaining to that
function or window.

Slidebook will open with a new “slide”, which is the sub-directory in which your work
from the current session will be saved. Save this slide to your own directory. This is

necessary to activate several of the Slidebook icons. o vouR
DATA HERE
ST A0 S N BN Siidel - SideBook e 00 -] PR-Y
k : ' Home  Anahze  Soipting  Modules  Su
PLERS Home Analyze Seripting Modules Support Administration
.' New Shde Recent Documents
Ry =
o0 B o3 2 LE
Focus Capture Special  Multi- Photo- & Import ~ reate t Mode
Capture * photon * manipulation = = Project e e
* Shdel
Image Comments Capture Date

At the very top of the Slidebook widow, there is a set of icons. Each of these performs an
action with respect to your new “Slide”. Their functions are displayed by a tooltip when the
cursor is on them.

Down one row, the left-most icon is for a drop-down menu that gives options similar to the
ones across the top of the screen, including the options to save and open files. The next
position is Home, which is the place to be for operating the scope. All the other options are for
additional Slidebook functions, e.g., analysis, which will not be covered here in detail.
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The Focus Window:

When Home is clicked, there is a set of icons for scope operation. The first is Focus, and
this opens a window that controls many aspects of microscope function.

The Focus window has its own set of tabs across

the top, and you will start with Scope, which toidieer
. . . . 4 Scope | Z| Xv| Camera| Stream| 6D
controls the choice of objective and filter, as well Led o
as whether the light from the scope should go to DcPin | 40u5ems
; _100kPin |
the camera or the eyepieces. It also controls the a v

that protect the sample from either the

trans-illumination (Open/Shut Bright) or epi- Camesa: [€10600-108 (RCARD SP: =] P

Exposre: | 4 e Jl = Bn: | el =l
. . . Guarantee Diplay
illumination (Open/Shut Fluor). Note that when s 1 ] |Fose” e

the tab says, “Open”, it means that the shutter is e =~ v e
closed and clicking it will accomplish the actions {“‘”‘” J‘L‘*’""” J“ ] :' o |fmcee | v} o oomman|
Teas Rad S/ AlmadAT Brghtfed 9 |

shown in the tab. Vice versa for shutting. The

raa - 4 Mewtral Dersity
. . . . x: -57.694mm | | [hmous vcs =] || Prmeny: [100 =l
little lamp icon will appear as a yellow light when = o ]l o3
Ld ¥: 20,409 mm vl v| w| - Ak Fac Laser Power
the shutter is open/light is on. T JJJJ | [r———r

There is a slider, called “Lamp” that controls the brightness of the trans-illuminator. If you
want to use trans-illumination, make sure that the condenser is in the down position and move
the lamp slider to about 20% (you can adjust as needed, but this is a good starting position.)
Then click on the “Brightfield” filter option and “Open Bright”.

If there were a choice of cameras, you would make it here, and you can set both the exposure
time for the camera and the binning of the image. Choose the conditions that will minimize
photobleaching. For dim samples, or where resolution is not so important, one can also
increase the binning. Snap will show a view of the image one is getting. At the lower left of the
window are arrow-heads that will move the stage, just the way the joystick does, and there are
windows that allow a choice of the size of the steps that clicking the arrows will achieve. There
are also controls for Z and for auto-focus; more on that below.

The tabs for “magnification changer”, “condenser”, “laser power”, and “neutral density” are
currently not set up, as these cannot be controlled electronically or are not available on this
system.
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Focus Window — Looking at your sample and taking a Snap:

Once the appropriate objective and filter have been selected, one can use Open Fluor or Open
Bright to look at the sample. Select “100% Eye” to be able to view the sample through the
eyepieces. “100% Camera” will send the signal to the camera, and “Live” will display the image
on the screen and continuously exposed to illumination. While viewing live, one can bin 2x2
with no loss in visible detail and with some increase in brightness without any increase in
exposure of the cell to light. “Snap” will take a picture of it, opening the shutter for the pre-set
amount of time (the exposure time). The color shown in the display is a bogus, pseudo-color,
and it not part of a save image file. You can adjust the pseudo-color and look-up table (LUT)
scaling as desired.

Renoemalize [Snap image - 1] S
e 5 L.... :
] = | = 608
ST & IR N - ——
HIrEN] [ Rarge
ErEE | Low {3 High [462
EEEE ] " Garrenax [1 ] i
NN m I
EEEN ™ J oy
EEEN r I
T | Fieset 10 Selechon Miramum/Mascrrum ]
T T |
FEEEEEEN P e |
| Gl pofe e[S olicdnie bt
ok | coen | Addto Clstom Colors | Aoely Ciose ok |
“Snap” saves the image in a Slidebook
. . . IOz« BB ARBE-
prOprletary format- |t W|” gO |nt0 the Open #ZF¥ Home = Analyze Scripting Modules Support Administration
“Slide” with an identifying name, but it will not - R B o=@ 2 ABE 3.
Focus Capture Special Multi- Photo- ‘Quantitative Export t Mgdg HOI“NEEW\M

Capture = photon~ manipulation ~

16-bit TIFF (OME}

be available for view on other computers (that

MATLAB

[Export 16-bit TIFF

Qualitative Export
RGE TIFF (24 -bit)

don’t have Slidebook). To get really useful

a multi-frame TIFF file

images, one will want to export the images as s

* Slidel All default views as TIFF

Export all channels as &-bit TIFFs
Image Bpture Date

BMP
. Snap image - 1 Movie Export 12/2014 14:44:3%
Mavie

. Snap image - 2 Create series movie 12/2014 145753

TIFFs. It is highly recommended that you save

both the proprietary “Slide” file as well as

exporting as TIFFs, because the “Slide” file
represents your raw data with all the associated metadata (info on acquisition parameters).
Avoid saving files with lossy compression types (e.g., jpeg).

Focus Window — Autofocus:
The “Autofocus” function is very useful in a time or space series, because focus is not stable,

and this function can correct for it. When this button is clicked, there are options for which
protocol to use. In phase optics (trans-illumination), the Gaussian Derivative works best; in
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fluorescence (epi-illumination), use “Spectral 2D”.
Set the total search range to define how big a
range of Z the scope will use in trying to find the
best value. It is usually appropriate to set this for
somewhere between 5 and 10 um. Now, readjust
the number of steps and this will set the step-size.
A good setup uses 0.2 or 0.5 um steps over a 5 um
range. The Peak Delta Threshold is the sensitivity
of the algorithm. If specimen contrast is high, as
in phase imaging, 0.2 is a good value. For lower
contrast (bad phase contrast or weak
fluorescence), use 0.6.

One can test the effectiveness of the autofocus

Focus Window

4 Scope | Z| XY| Camera| Stream| 6D 3

Objectives Ermission Selection Lamgr
4cPlnF | 10x Plan  100% Camess 00X J Set |
2Puan | dcSemi | © s0%-50% Condenser
————— —— | | C 100xEses Apestze _|———
100¢ Plan
M, i " ] |
| Moarwen [ Poaiion | <]
A ¥ « (@

Camera: {C10600-108 (ORCARZ) SN: ( »| iff

Exposure: [_f‘rru JL Bn: | Ix1 hd

I™ Guarantee Display
o o | | o e 5| 0|
Filter Set: [Foced =] G CosePiucr

| oo |Jocowr || owr || ov [§emciae | v | g opene

I-.u,t-c I':.s.c-#?[ Brghcfed J

when the sample is in the first location one wants to image. Selecting “autofocus” from the

auto focus window is a way of checking the auto-foc

us settings. Best Z should indicate the

position if the program finds a correct plane of focus. If Best Z says “At Edge” it means the

program thinks the correct plane of focus is outside of the search range. If Best Z says “No

Gradient” the program does not think an adequate plane of focus exists.

Note that once these parameters have been set, one MUST ALSO GO TO “Advanced” in the
CAPTURE window and click Autofocus there in order to have it work during a capture series

(clarified later).

Focus Window — Z Tab:

This is the place from which you can set up a Z-stack
for 3D (or 4D) imaging. After pushing the “Z” tab at
the top of the Focus widow, one can set up a “Z-
stack”, i.e., a set of instructions that will tell the
scope to take a set of images at one XY location at
the pre-set values of Z. There are a couple of ways
to implement this: Set focus by hand and use it to
“set top” (then push that button) and “set bottom”
and then set step size. This will define the number
of image planes to be captured. Alternatively, one
can set top and bottom and number of planes; this
will set step size. The fewer the steps, the less

Dante User Guide v. 1.2

Focus Window

4 Scope’ I X¥| Camera| Stream| &0 3
Top T Caphure Information

574439 Earwr| Nurmbe of Planst: 24
Caniac Clen Al Totsl Travel fum} 6882 pum i

570358 Gol J Step size [um} (299 @ 10x Plan Apo Dnﬂnﬂl
Relerence Set

Not Set [—7

— ff]

0

e Set Bottom e c

Comera: [C10600-108 (ORCARZ) SN: ¢ =] I

Exponre: 0 m — | P PTR

™ Guarantee Display

o 2| - | o o e 22| 2 |

Fiterset[Foed <] ¥ Close Fluor
| wx0 |Jecowr || ot [I ar Jrmcee || e @ Cpentrght

| reusnes | [prinensa] | soreen | v
XY Stage Z 5tage Neutral Density
__‘_J x: -57.694mm | | [Otrmous D61 . =] | | Prmary: [100 |
C[we =] S [ DB [oiondeosid Auxiary: v
S B | =1 o] o e L
lJ w - 0 1.1 > [500  um power: [ ]
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photobleaching, but more steps yields higher resolution in Z up to a point. The point-spread in
Z is about 1.5 — 3x the resolution in XY, thus very small step sizes will not yield additional
information.

Focus Window — XY Tab:

This is the place from which you can choose ( Focus Window

multiple locations on your sample to visit in 7 A e e
sequence. This allows making a time-lapse (TL) ﬁ' | i El oyl
movie of multiple locations at the same time, a % oramz 1122 ] ,_s..;’_.,.
huge time saver. After pushing the “XY” tab at ﬁm :: E
the top of the Focus window, one can choose e ey

multiple locations at with to do an imaging job, e 4 e e

| e Iy

either at one focal plane or as a stack, when a Z- o] =
. . Fiter Set: |Fixed - v
stack has been defined. To make these choices, el il i ﬁ

|'t.nu.= |t,u-¢w‘ Brghiatd |

one can use the joystick or computer control to

XY Stage 2 Stage

motor around the sample, choosing regions of

X: -57.693 mm

ﬂ (100 = = .|.|”°"‘"‘ ‘ud’v,ﬁ
interest. When you have one, and it is in good A7 B e || Y e || L
Ad 0 || 4. 00 g | Powe[ ]

focus, click “Save XYZ” and the computer then
knows to go to just that point. Almost any
number of locations can be picked, but be aware that the number of images taken (in Z, over
time, and at multiple XY locations) will soon add up to a big file! Once a set of sample locations
has been chosen, once can click “save” on this window, and these addresses will be saved with
a filename that you give for use at a future time. Whether or not you save them, the computer
can use them, both to control automatic operation and to let you visit these locations and make
sure they are what you want. When at a location, you can adjust X,Y, or Z and then click
“Update Z” or “XY” and the new addresses will be stored. Stored addresses can be erased, one
by one or all together, and replaced if desired. When the stage is motoring around, it will use
the XYZ given as the start for a preset autofocus operation.

One can also set up the acquisition of a montage image by either defining the corners of the
area to be acquired (go to that position and then click the corner with “Set Edge” selected).
You must define at least two diagonal corners that use the same Z position, or three corners for
slope interpolation. Slope interpolation will adjust the Z position along a Z plane that fits
through all three positions. When you set up the capture, be sure to select Advanced 2>
Autofocus = Autofocus interpolate best Z start position (clarified later). To acquire a montage
around your current position, choose “Set Extent”, choose how many fields of view to acquire
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(e.g., 2x2 will acquire 4 images total) and click the center dot. If you want your current position
to be the top left of the montage, click the top left corner button instead of the dot.

Focus Window — Camera Tab: (Foc Wi

1 Scope| Z| Xv' Camera  Stream| 6D

CCD Temp: NA o MA Part

The next tab across the top of the focus window * Mo, ko | T w895 o
o 100 Garx |0 had

is Camera. This will display a histogram of the t..,, ; " fin

pixel intensities and allow the choice of manual D wsribpk e " - o

or auto-scaling of image display. At the upper

Camera: |C10600+108 (ORCAR2) Sh: (=] i
Exponre: 100 ms A 8n: [1x1 -

o 4| - | Opion| Pt | F o pveecer 52| 50w |

right there is a window saying “Low Light Mode”;
in general this is preferable to the alternative

wsetfmd 2] S
“High Light Mode”. Speed should be 1 and gain e e e | e el Lo 9 Fm:
0. e | Psnento] | s | 0 |

REStoM Z5tage Neutral Density
a X:-57.693mm | | [Obmous DBl =] | prmany: 10 =
[0 =] || af af o] o570 [
CTig e s P e
Ll %0 = 0 1 .1 >[S00 m powe: [ -]

The Capture Window:

e O i
The next tab across the top of the screen in Home is Capture. This opens a window  {(i=  rome

that does what its name suggests. Here you can set up montages, 3D, and multiple &

Focus | Capture

locations for imaging.

Upper left: Capture Settings: leave it at Default.  imase oty e - —_
Capture Settings — |- Extent, Offset and Binning (pixels)
[ -] | € e Bafacior:  wdt: [34 v Heoht [z ]
Goss ¢ w2 XOffwr: [g YOfet [
Extent, Offset and Binning (pixels): Have “Image” | 7o Lo Sead
— Fimelapse Capture.
clicked, leave Bin Factor at 1, unless you want to ?} o = o o
get more light into a single pixel, in which case, Sl mevsi [ = J|° ms.,::;c
. . . . s R HE < Offset fum [0
choose 2. Note that this will result in larger pixels | seiioamncone r
% Currentlocation  ( Montage =
and loss of spatial resolution (do you need to e — P p—
make very precise localization measurements?). oo =T e = _]3
Width is at 1344, Height at 1024, X and Y offsets o) = 1] e
. . . . Offset: |NA -
at 0; this is at full chip, so that tab does nothing. l=n
. . . . Average: |1 -
If you have altered size, the full chip tab will bring T n -
you back to this maximum. e .
" [10x 7] | | Comment: | Coce
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Capture Type: select either 3D, time lapse, or both. When these boxes are ticked, the windows

just to the right for setting up each function will become active. The Timelapse capture

window allows you to set conditions for that round of image acquisition. Do click on Display,

Renormalize to t = 0. The 3D Capture Window will display the information you input in the

Focus Window (see above).

: something must be clicked here, or the scope won’t operate. Make sure you click the

filters you want to use. The images will be taken in order from the top, so if you have clicked

several and want a particular order (e.g., DAPI last to minimize bleaching of the other fluors),

you can order them by moving specific filters up or down. Note that the window above this

says “Fixed”. The microscope setup only contains one configuration of filters (all available).

Exposure: Here, you can also set the exposure or click “find best”. Under manual one can set a

different exposure for each filter set, which can be very important. The window to the right of
this (Laser power, etc.) is not operational. You can also choose your objective from here.
(Magnification Changer doesn’t work). You can also name your file and enter metadata as

comment. “Start” will initiate the program you have specified.

The Capture Window — Advanced Options:

The Advanced button (top left) allows you to
specify details of capture preference. In the
“General” tab you can choose the order in which
two channels are used: ABABAB, etc., or
ABBAABBA, etc. This will affect the number of
moves the scope has to make to follow your
instructions. Camera image updates will control
what you see on the monitor while the program is
in action: updating when possible is often the
best. This is a good balance between forcing the
system to always update (even when memory
may be maxed out) or never updating.
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The “4D” tab again offers specific choices for a 4D [imgecoure

Capture Settings Extent, Offset and Binning (pixels)

?

acquisition. e A ; ‘ ‘
q et 3 Capture Preferences @ ==
e

Current: - L
<none> -
General 4D | Focus | Periodic | Seauence | Netes | Auiiary Metadata | B
e ed: 2520018
. ed: 252.
Capture Type — -ID’Eamune ’— E
Caplure midvolme piane: [0 p
v 30 ¢ m): [53.50 £
r 2 I Capture midvokume plane at end of 3D acquisiion
I Timelapse Jes: | 24 o
r I Intensification m): |2.99 :
r | Channel 1: [a0380 Beposure (me): [0 [oa b [0 F
Multiple XY Locafl}| e 2 = - Ik
annel 2: 1y osure (rs) [0 [WA <] F
" Current L e i i er capture L
i Channel 3: [Tions Exposure fmns): 100 [NA - -
Filter Set:  |Fixeg AT -
Muti-channel Z Series F
: Jcarent = |
& Capture all channels at each z postion - AB. move z, AB, move 2. AB = E
" Capiure one channel at  time for al z posiions - Afor al z, then Bforallz | | [z [ne E
B A
c [
o] |in: |Current
|ge: |1 -
Move Up
e | oK =2 Help |
Objective: — start ‘

Magnification .

The “Focus” tab allows you to choose when p—— 7 =
autofocus is done. Note, as mentioned above: e L e e ‘
— Capture Preferences - i
THIS MUST BE CLICKED TO HAVE AUTOFOCUS i"mi Genersl | 4D Foous | Periodic | Sequencs | Notes | Audiery Metadata | 0]
Advanced... 7
iti i H Captre Type 3 Autofocus Ei:zu.uuma
WORK. Its conditions will be the ones set in the 2 e — i
Focus window, but this tab is an essential part of I mmepee : EW
:: 1 QD360 m): 200
having it work. The other tabs are somewhat self- | — Ea— p: o
explanatory, allowing you to add metadata, etc. ol | o | S
Filter Set: Fixeq . [NA
[0 : [ra
b T
[Brightfield : ,—A‘ITLE’“:
- | oK Cancel Hep |
Objective: — =_' - Start
Maﬂg'hﬁ;:;;j Lox = Conment: [ Cancel

The Capture Window - Start the Acquisition:

After setting all the parameters and saving the slide in your lab folder, click the Start button in
the bottom right to start the 2D/3D/4D image acquisition.

When collecting a time lapse series: The stage will visit the chosen locations that capture
images with the filters and illumination one has chosen, with or without autofocus. To

minimize drift in XY, do let the stage equilibrate at temperature for about % hour before
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starting. Once capture has been initiated, a new,
“Capture” widow appears, and it will describe what’s
going on (time until next capture set, time remaining
in the whole program). One can stop the acquisition
from this window, but that really does stop it, and
one will have to restart. One can pause, and this is
very useful, because now one can initiate a check on
locations and focus at those locations, updating X,Y,
and/or Z. The new locations will be saved
automatically. If one is quick, this can all be done in
one interval between image captures. Press the
“continue” tab, and the TL program will continue
without a break.

Other Features:

When building a montage,
DS -BBABE-
BLEN Home  Anahze  Scripting

5 E0E

Hardware  Hardware Filters Objectives
Configuration Properties

acquire and apply a flat field
correction to reduce the effect
of uneven illumination in your

final image.
DS BMARE:

Capture Controls

S8t |Tradang | Motes | Live | Stages |

Scake Deplay

C Mol @ Aute |
Gamma: | 1.0 Highz | 4095
EENER

Next Caphure: -

Capturing channel CFP, plane 13 of 24, position 10f 4
Graph Channels

o

Mean: 127 1877

™ Show Full Dynamic Range

Administration

Modules Support

Mag Cameras Lasers Devices
Changers

£ System Parameters
& Fiat Fieigs -

Collect Flat Fieids

Manage Flat Fieids

Smooth Fiat Field

L  Home Analyze Seripting Modules Support Administration
- Create a projection of your 3D [y 8 A E - % LRz atngs - ),
v . Time Composite
. Focus Capture Special Multi- Phato- / ] Import ~ View Create Adjust Mode Munuueg ! i& Tools
Z—Serles data' Capture = photon * manipulation ~ Projection LUT~ - & windows - (] ¥
.l'= Generate Montage
a Generate a montage image from
a set of images
O BMiABE-
BLEES  Home  Anahze  Scipting  Modules  Support  Administration
Ee~N B - 3 2 ALE 2
‘]' P ) toot @l’m:(ompome |

Focus (lp!ur! Special  Multi-

apture = photon = manipulation =
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Photo-  {Jimport~  View = Create Adjust Mode Montage

Projection LUT~

2

= windows =

Create Projection mage (Cti=})
Generate a new 20 image that
represents a projection of a 30
image
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When you're finished:

1)

2)

3)

4)

5)

6)

6)

Save and copy your data to the E:\ drive. The LMCF is not responsible for long-term
data storage. See Appendix A for information on how to transfer data to Puli.

Lower stage away from sample, and remove sample from stage. If you used the
environmental chamber, properly disconnect and shut it down. Properly clean oil off of
any immersion objectives you may have used with lens paper. If you are at all unsure of
this process, ask for help!

Leave the microscope on a low power objective for next user.

Close Slidebook.

Log use in Excel sheet, save and close.

If someone is signed up within the next hour (Check the MCDBCal!):
Log off Windows and leave the system on.

If no one is signed up within an hour or you are the last of the day:

Shut down system in reverse numerical order: PC, Hamamatsu camera controller,
Olympus microscope controller, Prior Proscan Il stage controller, Prior Lumen 200 Pro
light source.
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APPENDIX A - Saving to your lab’s folder on Collie (MCDB Dept Server):

=>» Questions regarding MCDB Server should be directed to Erik Hedl.

1)

2)

3)

4)

5)

Dante User Guide v. 1.2

Map the network drive. Right click on Computer icon on desktop or Computer in Start
menu. Click on “Map network drive...”

Drive letter should be Z: and the folder should be \\collie.int.colorado.edu\<your lab
name> (for example \\collie.int.colorado.edu\OlwinLab).

If your login for Collie is not your IdentiKey, check the box “connect using different
credentials.”

Click finish.

If you selected “connect using different credentials,” enter your username and
password.

Click Ok and the drive should now appear. Copy over your files. If you have a lot of files,
be sure to allow time for the transfer. Under ideal conditions you will be able to copy
close to 42 gigabytes per hour, don’t count on ideal conditions. Also, it is safer to copy
(not move) your files, then delete after the copy has completed.

You cannot, must not, should not reserve time on the microscopes in MCDB Cal to copy
data — reservations are for imaging only.

The LMCF PCs are not long-term data storage places and we are not responsible for lost
data.

Do not forget to always safely store and backup your raw data — this represents the
ground truth of what you acquired that day and has all the associated metadata. Many
journals are now requiring that you submit raw data with your manuscript.
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APPENDIX B — Parts of the microscope:

(not all these components are present on this microscope)

Filter pocket (Page 21) U-LH100L-3

Field iris diaphragm lever

Condenser centering knobs

Condenser height
adjustment knob

IX2-LWUCDA2

(Page 22)
ml;ture iris diaphragm C“""m." tilt
clamm%screw
ge 20)

Indicator plate
pockets

Light path selector

button (Page 13) Stage center plate

(Page 16)
< : Observation/ ge
[5]: Side port

IX81S1F-3
Focusing A ¥ buttons IX81S8F-3
Page ! IX81F-3
Lamp voltage indicator
{Pagg 13]Iltag
Auxiliary button
Light intensity control Y-axis knob (Page 17)

buttons (Page 13)
X-axis knob (Page 17)

Transmitted light ON-

OFF button (Page 13) Magnification seled{P(slzrg kn%t}
e
Focusing knob 15 Coarse/fine
sing knob (Page 15) adjustment switching Pushed in: 1X
Detachable. button (Page 15) Pulled out: 16X

Objective escape/retumn button
(Page 15)
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APPENDIX C — Factors that Affect Quality of Digital Images:

The goal of image acquisition is to acquire a quantitative image that is as close to the
fundamental limits of resolution as you can achieve. This requires good signal to noise ratio
(SNR). You want your signal to be visible above the background, which is affected by the noise
level. Noise causes variations in intensity values and can come from a variety of sources and
include: Poisson noise (shot noise, due to photon flux, less impact as signal increases), Read
noise (errors as camera chip is read, independent of exposure time), and Dark noise (heat
causes spurious electrons to pop, builds with exposure time). If your signal of interest is close
to the background level and you have high noise, you will not be able to accurately resolve your
signal within the noise variations.

To increase signal: use a #1.5 coverslip, clean coverslip and slide, mount as close to

coverslip as possible, use camera binning
To decrease noise: optimize sample labelling protocol to maximize signal, use shorter

exposure times
To decrease background: clean coverslips, optimize sample labelling protocol, dark

room, close field diaphragm

1) Exposure time
The exposure time should be as fast/short as possible to obtain a good SNR image.

Longer exposure times will lead to increased photobleaching, and if you want to acquire
a thick Z-series (many planes) or are imaging live cells, don’t set exposure time too high.
For live cells, photobleaching and phototoxicity are more important considerations and
exposure times should be carefully considered.

2) Bit Depth / Autoscaling

Slidebook by default will autoscale the image you acquire to show | feromsizesnspimage- 11 Wi
min-max range. It is imperative that your image not contain ‘
under- or over-saturated pixels since you will lose information 3 g J
regarding intensity distributions (e.g., can’t tell the difference ) ?;,m} = f

between a spot with intensity 5,000 or 10,000 — they both show | P - — i
up as 4,096 in an 12-bit image) or subtleties in structure (e.g., thin 0o h

or thick membrane might look the same). You can adjust the LUT |

™ Intensty

of the image to display a defined range or the full dynamic range.

Rezet to Selection Minimum/Masimum I |

3) Binning Reset All o Image Minmum/Masimum I\

Binning is the combining together or pooling or adjacent pixels P IEE = |

into a single, larger pixel. For example, 2x2 binning will combine
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a total of 4 pixels (2 per side) into a single bigger square pixel. This has the benefit of
producing a brighter pixel (better SNR) at the same exposure time at the cost of
reducing resolution. For live samples binning can be especially useful to allow for
acquisition of a greater number of images (Z-series or timelapse) with less
photobleaching and phototoxicity.

(a) (b) () (d)

1360 x 1024 Pixels 680 x 512 Pixels

4x4
340 x 256 Pixels

8x8
170 x 128 Pixels
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